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ABSTRACT

s of some structures, geography, cytological c

RESUMEN

The genus Stenotis Terrell (2001) includes seven species restricted to Baja California and Arizona, two annu-

als and five perennial herbs or small shrubs. The present study is a reconsideration of taxonomic relation-

ships in the genus. Five of the species have chromosome numbers of n = 13 (Lewis 1962a), a number so far

known only in Stenotis and Carterella Terrell in the Hedyotis L./Houstonia L. relationship. A study by Church

(2003), using nuclear and chloroplast DNAsequences, included two species of Stenotis, S. arenaria and S.

asperuloides. and the single species, Carterella, and concluded that they were closely related to each other

but in a phylogenetic position outside of the Houstonia L./ Stenaria Terrell clade. The Stenotis clade remains

most distinct in its n = 13 chromosome number, and its near restriction to Baja California.

In our previous studies of Hedyotis/Houstonia relationship, we have emphasized the taxonomic impor-

tance of seed morphology. In the case of Stenotis the seeds of all species have punctiform hila on or near the

middle of the seeds. The annual species differ somewhat from the perennials in having the ventral, hilar

face somewhat enlarged and rounded (Table 1). Seeds of four species were shown by Terrell (2001, Fig. 1).

COMPARISONOF SPECIES

The present study is an addendum to the monograph of Stenotis by Terrell (2001), and a key to the species is

contained in that study. Six of the seven species of Stenotis are considered here. The present study does not

deal with S. peninsularis (Brandegee) Terrell, a very rare, twice-collected species. Of the remaining species,

we propose, based on our investigation, that one species in the previous treatment (Terrell 2001) is of hybrid

origin and Hedyotis greenei (A. Gray) W.H. Lewis be transferred from Hedyotis into Stenotis as discussed below,

a probable older name for the previously recognized Stenotis arenaria (Rose) Terrell.

Within Stenotis, the type species S. mucronata, is distinguished from all other species by having fas-

ciculate morphology, described as follows: Stem densely branched and with many short internodes, leaves

revolute, tightly clustered at the nodes in groups of 3-8 or more. This combination of characters gives the

plants a densely unique appearance. At least several species of Arcytophyllum Willd. ex Schult. in Roem. &
Schult., a related South and Central American genus, have similar fasciculate morphology; the relationships

of these species to Stenotis has not been tested, and is the subject of a separate study.
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range south of La Paz in lower Baja California, whereas S. brevipes is rather widely distributed northward.

Terrell (2001) examined 13 herbarium specimens of S. australis, and 41 collections of S. brevipes.

The two annual species, S. arenaria (Rose) Terrell and S. asperuloides (Benth.) Terrell, occur in the Cape

region of Baja California south of La Paz. Both have short, slender herbaceous stems. Whenthe two species

are compared with each other (Table 1) they differ as follows; Leaves slightly larger in S. arenaria and nar-

rowly oblanceolate to linear compared to linear or filiform in S. asperuloides. Pedicels in S. arenaria are to 16

mmlong, compared to 30 in S. asperuloides. Corollas in S. arenaria 2-6 mmlong vs. 3-1 1 mm. Corolla tubes

and lobes about equal in S. arenaria, but slightly longer in S. asperuloides. Capsules equally long and wide

in S. arenaria, but slightly longer than wide in S. asperuloides. Capsule shape in S. arenaria often subglobose

but often turbinate in S. asperuloides. Seeds are similar in both species. Weconclude that the two annual

species have several differences, but are similar in important characters such as seeds.

Comparison of the annual S. arenaria with the perennial species having herbaceous stems, S. brevipes

(Table 1), shows differences besides those of plant size and life cycle: S. arenaria has corollas only 2-6 mm
long and corolla tubes about equal in length to the lobes, but S. brevipes has corollas 8-18 mmlong with

tubes 3-4 times longer than lobes. Seeds of S. arenaria are slightly compressed and thick with the ventral face

strongly rounded. Seeds of S. brevipes are moderately compressed with both similar faces concave or convex.

These differences in reproductive characters suggest that these two species are more distantly related.

The other annual species, S. asperuloides, may also be compared (Table 1) with S. brevipes. Stenotis

asperuloides has pedicels to 30 mmlong, corollas 3-11 mmlong and corolla tubes only slightly longer than

the lobes. Stenotis brevipes has pedicels to 12 mmlong, corollas 8-18 mmlong, and tubes 3-4 times longer

than the lobes. The capsules of S. asperuloides are often turbinate and the length of capsules is longer than

its width. The capsules of S. brevipes are often subglobose and equally long as wide. Seeds of S. asperuloides

and S. brevipes differ as in S. arenaria and S. brevipes.

It was noted above that all three perennial species are closely related to each other in spite of the oc-

currence of fasciculate morphology in S. mucronata. The two annual species appear to be basically similar

to each other in important characters such as seeds, but in other characters they are distinct. It is concluded

that the annual and perennial species appear to be rather distinct groups, but are correctly placed in the

same genus, especially as no other genus except Carterella appears to be related to Stenotis.
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the type locality for S. gracilenta (Terrell 2001).

Stenotis gracilenta was tentatively treated as a species by Terrell (2001), who accompanied it with no-

menclatural data and a full description, but suggested that it is likely to be a hybrid between S. brevipes and

S. mucronata. Terrell (2001) provided a description to S. gracilenta and included it in the key to species. The

its hybrid status. It may be listed as Stenotis x gracilenta (I.M. Johnston) Terrell.

Transfer of Hedyotis greenii to genus Stenotis

Terrell (2001) stated that an additional species, Hedyotis greenei A. Gray, occurs only in Arizona and is closely

related to Stenotis arenaria, or the same species, but it was excluded from his treatment pending further study.

Since 2001 Terrell has not found time or opportunity for further study, however, data strongly suggest that

Hedyotis greenei is a Stenotis. It will take other studies to determine whether it is truly distinct from the very

morphologically similar Stenotis arenaria, but they are clearly both members of Stenotis. Whether it is distinct

from S. arenaria or is the same species or a variety remains to be determined. The geographical separation of

the two taxa— lower Baja California and Arizona amounts to ca. 960 km (600 miles). It may be noted that
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anderae firmly within the Stenotis lineage. A question at the present time is whether Carterdla (1987) and

Stenotis (2001) are the same genus. Here the evidence is reexamined. Because Carterdla is in an unresolved

or basal position in the Stenotis clade (Church 2003), we suggest the lineage includes two genera, one being

the monophyletic Carterella.

east and southeast of La Paz in lower Baja California. It is quite different from the species of Stenotis discussed

here, and is a conspicuously attractive species with flower parts two to several times longer or larger than

those of Stenotis (Terrell 1987, Fig. 1). Its calyx lobes are 3-10 mmlong versus 0.5-3 in Stenotis species;

corollas are 30-50 mmlong versus 2-18; corolla tubes 25-41 mmlong versus 1-13; corolla lobes 4.5-10

mmlong versus 1-5; anthers 1.8-3 mmlong versus 1-1.7; and stigma lobes 1-5 mmlong versus 1-1.8. In

fruit the capsules length and width are 3-6 x 3-6 mmversus 1.3-5 x 1.3-4, significantly larger than most

if not all previously studied taxa in the Hedyotideae (s.s.). These measurements indicate that the length and

width of important flower and fruit characters are quantitatively different in Carterella.

Our previous work on the Hedyotideae (s.s.) found that seed morphology provided significant evidence

concerning the taxonomic status of genera and species. In studying Carterella alexanderae we found this

again to be true. Seeds of Carterdla alexanderae are strongly to moderately, laterally compressed with a hilum

at the peak (Terrell 1987, Figs. 2, 3) whereas seeds of Stenotis are somewhat dorsiventrally compressed, of

an ellipsoid type with a punctiform hilum on or near the center of the ventral face. Carterella alexanderae is

considered to be unique in having this strong lateral compression. Previous studies have not shown species

of Hedyotis/Houstonia relationship with such extreme morphology. Here it may also be noted that Bouvardia

seeds are dorsiventrally compressed with wide, papery, conspicuous wings and a chromosome number of 9.

basic stock as that of the Houstonia mucronata group” (now Stenotis), perhaps long isolated and the result

ng qual )rphology. We1

in flower and fruit

lat Carterella should
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